Expression of phenolic and tyrosyl ring iodothyronine deiodinases in Xenopus laevis oocytes is dependent on the tissue source of injected poly(A)+ RNA.
The phenolic (5' position) and tyrosyl (5 position) ring deiodinases which catalyze the peripheral metabolism of thyroid hormones have proven difficult to purify and characterize biochemically. The present studies used Xenopus laevis oocytes as an in vivo translational assay system for detecting and quantitating mRNA for these enzymes. The injection of poly(A)+ RNA prepared from a human term placenta induced 5-deiodinase activity in oocytes. The expressed activity increased for up to 96 h after injection, was proportional to the amount of RNA injected, and manifested a Michaelis-Menten constant (Km) for T3 of 1.6 nM. In oocytes injected with poly(A)+ RNA prepared from rat liver, anterior pituitary gland, or brown adipose tissue, 5-deiodinase activity could not be demonstrated. The injection of poly(A)+ RNA from 15-day-old chick embryonic liver induced both 5'- and 5-deiodinase activity, with the 5'-deiodinase activity being sensitive to inhibition by 6-n-propyl-2-thiouracil. X. laevis oocytes can thus be induced to express either phenolic or tyrosyl ring deiodinase activity, or both, by the microinjection of poly(A)+ RNA prepared from selected tissues. These findings demonstrate that the types of deiodinase activity present in different organs represent tissue specific patterns of mRNA expression and strongly suggest that the enzymes responsible for types I and III deiodinase activity are encoded by different mRNAs.